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(54) Perforated sheet of material 

(57) The present invention relates to sheets of ma- 
terial (1 ), preferably wet wipes for use in wiping surfaces 
in the home and in industry, in addition to their use on 
the human body such as for baby wipes, make-up re- 
moval and other skin care applications. The wet wipes 



are provided with an improved perforation configuration 
(20) to improve visibility of the location of the perforation 
and ease of dispensing and separation of the wipes, 
whilst providing sufficient strength to prevent tearing 
during use. 
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Summary of the Invention 

[001 1] The present invention hence relates to a sheet of material, preferably a wet wipe for wiping parts of the human 
body such as baby wipes and other inanimate surfaces. In particular, the present invention relates to a sheet of material 

5 (1) such as a wet wipe, wherein said sheet of material comprises at least one transverse perforation line (20), said 
transverse perforation line (20), having at least one repeating perforation pattern (21), characterised in that each of 
said repeating patterns (21) has at least one primary perforation slit (22), at least one secondary perforation slit (23) 
and at least two bonded areas (24), wherein the length ratio of one of said primary perforation slits (22) to one of said 
secondary perforation slits (23) is from 100:1 to 1.5:1 and wherein the ratio of the total length of said bonded areas 

10 (24) to the total length of said primary (22) and secondary (23) perforation slits of said perforation line is from 1:1 to 1 :6.- 

Detailed Description of the Invention 
Brief description of the figures 

75 

[0012] 

Figure 1a: Is a plan view of a sheet material, e.g. a wet wipe showing the perforation line of the present invention. 

20 Figure 1 b: Is a cross sectional side view of the sheet material of figure 1 , comprising perforation line according to 
the present invention. 

Figure 2: Is a partial plan view of a sheet of material having the preferred perforation line of the present invention. 

25 [0013] According to the present invention the sheet of material comprises a substrate which is preferably coated or 
impregnated with a liquid composition. The sheet of material may be woven or nonwoven, foam, sponge, battings, 
balls, puffs, films, or tissue paper, most preferably a nonwoven and may be composed or natural or synthetic fibres or 
mixtures thereof. Preferably, the fibre compositions are a mixed of hydrophilic fibre material such as viscose, cotton, 
or flax and a hydrophobic fibre material such as polyethylene tetraphthalate (PET) or polypropylene (PP) in a ratio of 

30 i0%-90% hydrophilic and 90%-1 0% hydrophobic material by weight. Particularly preferred compositions are 50% vis- 
cose, 50%PP; and 50% viscose, 50 % PET; and 70% cellulose, 1 5% PET and 1 5% latex. The sheet of material pref- 
erably has a basis weight of at least 20 grrr 2 and preferably less than 150gnrr 2 , and most preferably the base weight 
is in the range of 20 gnrv 2 to 1 00 grrr 2 , more preferably from 50 gm* 2 to 95 gm -2 . The sheet of material may have any 
caliper. Typically, when the sheet of material is made by an air laying process, the average sheet of material caliper is 

35 less than 1 .0 mm. More preferably the average caliper of the sheet of material is from 0.1 mm to 0.9 mm. The sheet 
of material caliper is measured according to standard EDANA non woven industry methodology, reference method # 
30.4-89. 

[001 4] In addition to the fibers used to make the sheet of material, the sheet of material can have other components 
or materials added thereto as known in the art. The types of additives desirable will be dependent upon the particular 

40 end use of the substrate contemplated. For example, in wet wipe products such as moist toilet paper, paper towels, 
facial tissues, baby wipes and other similar air laid products, high wet strength is a desirable attribute. Thus, it is often 
desirable particularly for cellulose based materials to add chemical substances known in the art as wet strength resins. 
A general dissertation on the types of wet strength resins utilised in the paper art can be found in TAPPI monograph 
series No. 29, Wet Strength in Paper and Paperboard, Technical Association of the Pulp and Paper Industry (New 

45 York, 1965). Particularly preferred resins are polyamide-epichlorohydrin, polyacrylamides, styrene-butiene latexes, 
dialdehyde starch and mixtures thereof. In addition to wet strength additives, it can also be desirable to include certain 
dry strength and lint control additives known in the art such as starch binders. Furthermore, the material may also 
comprise agents to improve the optical characteristics of the material such as opacifying agents, for example titanium 
dioxide. 

50 [001 5] According to the present invention the sheet may be produced by any methods known in the art. For example 
nonwoven material substrates can be formed by dry forming techniques such as air-laying or wet laying such as on a 
paper making machine. Other nonwoven manufacturing techniques such as melt blown, spun bonded, needle punched 
and spun laced methods may also be used. A preferred method is air laying. 

[0016] According to the present invention, the sheets of material are provided in a stacked configuration which may 
55 comprise any number of sheets. Typically, the stack comprises from 3 to 150, more preferably from 5 to 100, most 
preferably from 10 to 60 of sheets of material. Moreover the sheets may be provide in any configuration folded or 
unfolded. Most preferably the wipes are stacked in a folded configuration. In an alternative embodiment the sheet of 
material may be provided as a roll, which comprises a continuous material providing individual sheets connected end 
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toend by perforator .lines according to the present invention. The present invention will now be described with reference 

o e atoZtX ° f r inVen,bn " amely W6t Wip6S H0Wever the descri P' ion is equally apSb e 

to the alternative sheet materials and configurations. kk'^uic 

[0017] Each folded wipe 1 extends lengthwise in the machine direction from a first, leading end edge 2 toasecond 

del torn: ?1 h 8 f ,° lded a ' S0 ^ ed96S 4 ^ 5 *"* 6X,end '-^hwise'from the' f£t TeL n end 
edge 2 to the second trailing end edge 3. Each folded wipe 1 can include a first panel fold 6 which is generalfy parallel 
to the leading edge 2, and which is generally perpendicular to the side edges 4, 5. The first panel fold 6 is spied 
tang hw.se from the leading edge 2 to provide a leading edge pane. 9 extending between the first pan* fold 6 and he 

« X en? 3 Pane ' iS 3 P ° rti0n °' Wipe eXtendin9 b6,Ween ,W ° ,0,ds ' or b * ween a ,0 ^n 

K^L Lh™ ThT alS ° inC !, UdS 3 SSCOnd Pane ' f ° ,d 7l 8nd 3 firSt Cen,ral P anel 8 ' and a 'filing edge panel 
10. The second panel fold 7 is generally parallel to, and spaced lengthwise from, the first panel fold 6 The first centra 

SZel,^ 

[0019] The trailing edge panel 10 is joined to the first central panel 8 at the second panel fold 7 The trailina edae 

E2J « We ? n ^ S6COnd Pane ' f ° ld 7 and ,he ,raili "9 end ed 9 e 3 - ™e wipe is folded at S 1st and 

SS 61 T 6 8nd 7 ,0 pr ° Vide the leadin9 ed 9 e P anel 9 " firs ' ce ™ a ' panel 8, and trailing edge pane 110 ?n a 

IZtTr, - Mn 'J* " in R9Ure ^ ,h9 2 - fo,d confi 9 uratio ". P^el 9 is adjacent to and oveSies a portion 

IcSmSSZ r' S r en L t0 ^ Under "' eS 8 POrti °" °' Pane ' a HoWever ' 0,her foldi "9 configurations sucn 
as C folds or J folds configurations having more or less panels are equally applicable 

[0020J Furthermore in addition to the panels described herein above, the wipe may have additional panels In oar- 
toilar, the leading edge panel and or the trailing edge panel may also be provided I wfth an addZaHoW so as to 

^7 " TV P ° r 3 traHin9 ed9e Pane ' Np Such a * is ,0fmed b V »*>**0 'he leading edge pane° 
o the traihng edge panel wrth a panel lip fold which is adjacent to and spaced from the leading or trailing eSe of the 
folded substrate to provide a lip extending between the panel lip fold and the end edge. The pane £ fold may be 
oaS? EE T ° Wer t SUrfaCe ° f ,he , leadi "9 ed 9 e P anel '"at the leading end edge I below ZeaJig edge "eSd 

£n"e nS iSSSSS^XTi bene H fldal " ,aCi ' i,a,ing 9faSPing ° f ,h9 ed9a Mema,iVel V- 'he leading' edge 
panel may be folded such that the leading end edge rests on the upper surface of the leading edge panel The may 

also be positioned on the upper or lower surface of the trailing edge panel V 

E ^r?'" 9 ? I! 19 Pr8Sent inVenti0P ' thS ° Vera " dimension e of the substrate material is dependent on the in- 
tended application of the wipe and can be selected accordingly. In one non limiting, illustrative example wherein the 
wipe may be utilised as a hard surface cleaning wipe, each folded wipe 1 can have an unfolded length ofTom 10 cm 

25cm For each folded wipe 1 , the lengths of the leading edge panel 9 and trailing edge panel 10 can be from 2 cm to 
7 cm In a preferred embodiment the spacing between the first panel fold 6 and the leading end edgT 2 and The Second 

ElneHomP h?" 9 8dg ! 3 ' " Pr6ferab ^ fr ° m 3 Cm ,0 6 The spacina between ' ha ^st pUf fo^S and the 
^bl^r 

^^J^ZfiX Pr6Sen1 inV l nti ° n the W6t WipeS are provided ' wi,h at ,east one transversa perforation lines 
slrt, herem after referred to as bonded area. The transverse perforation lines are provided typically at regular intents 
For the unhmitmg example described hereinabove this will be from 9 cm to 20 cm, preferably from 2 cm to 6 cm 

ESJ T !" '°r d ,hat Pr ° ViSi0n ° f * e perf ° ration line (2°) with a ' 'east one repeating pattern m, 

asde fined herein provides the wet wipe stack with easily visible perforations which are strong 1 ' 

[0024] Accordingly, the perforation lines (20) comprise at least one repeat pattern (21). According to the preferred 
embodiment o f the present invention the perforation line (20) comprises at least one repeating £2 
the perforation Ime (20) may comprise any number of repeating patterns. Each of said repeating pattern (21 > coZZs 
at leas«onepr,maryperforationslrt(22)andat least one. preferably from 1 to 20, more preferably from 2 to 10 sTonZ 

pe bs 0 t^ 

substrate type and use .ntended provided that certain parameters are meet. The length ratio between the primal? 
and the secondary (23) perforations slits from 100:1 to 1.5:1, preferably from 50:1 to 2:1, more preC^m 25 1 
to 2.1 most preferably from 10:1 to 3:1. The presence of a primary slit (22) which is substantially longer than the 
wT?he SS- Pr ° n' 68 k T** reC09niSable ^ ,0r the C ° nSumer ,0 locate *e pertora to Z a tong e 

ZtraS Zf Pnmary (22> ° r Se ° 0ndary (23) are SSparated ,rom one ano 'her by the wet wipe 

substrate material. This substrate material is referred to as bonded area (24) Typically the ratio of the length n i ™I 

of the bonded areas(24)«o the iengthofoneofthesecondary perforation^ 
on th e 

on the material substrate type and use intended provided that certain parameters are meet. Typically each perforation 
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line (20) comprises at least one repeating pattern (21), which is repeated at least once, preferably from 1 to 50, more 
preferably from 5 to 25, most preferably from 10 to 20 times, depending upon the length of the repeating pattern and 
the width of the wipe. 

[0025] It has been identified that in order to ensure the desired tensile strength of the wet wipes, the ratio of the total 
5 length of the bonded area (24) to the total length of the primary (22) and secondary (23) perforation slit along the 
perforation line (20) is from 1:1 to 1:6, preferably from 1 : 1 .5 to 1 :4, more preferably from 1 :2 to 1 :3.5. 
[0026] Typically the ratio of the width of the wipe to the length of the total bonded area (24) along the perforation line 
(20) is from 10:1 to 1:10, preferably from 5:1 to 3:1. 

[0027] For the wet wipe of the unlimited example described herein above the length of each primary perforation slit 
10 (22) is from 3 mm to 10 mm, preferably from 3 mm to 8 mm, more preferably from 3.5 mm to 6.5 mm. The length of 
each secondary perforation slit (23) is from 0.5 mm to 2.5 mm, preferably from 1 mm to 2 mm. The length of each 
bonded area (24) is from 0.5 mm to 1 0 mm, preferably from 0.5 mm to 3 mm, more preferably from 0.5 mm to 1 .5 mm. 
[0028] . In order to provide the desired tensile strength, the perforation lines should preferably exhibit a tensile strength 
of at least 0.7N/inch (0.28N/cm) to 5N/inch (1 .97N/cm), more preferably from 1 N/inch (0.39N/cm) to 4.5N/inch (1 .77N/ 
15 cm), most preferably from 1 ,8N/inch (0.70N/cm) to 4.0N/inch (1 .57N/cm) as described in the EDANA 30 test method 
earned out on the material within 24 hours of manufacture. 

[0029] According to the present invention, the substrate material of the wipes is typically impregnated or coated with 
a liquid composition. The composition may be aqueous, alcohol based or an emulsion, either a water-in-oil or a oil-in- 
water or a multiple emulsion, preferably the emulsion is aoil-in-water emulsion. 
20 [0030] Typically, the composition will comprise from 2% to 50% by weight of said composition of actives and from 
50% to 98% water, preferably de-ionised or distilled. Of. the active component, preferably 2% to 20% are present in 
the oil phase and the remainder are present in the aqueous phase. 

[0031] The liquid composition can provide a number of different benefits when released. For example, in wet-like 
cleaning wipes for perianal cleaning the water component is released and thereby provides the primary cleansing 
25 action for these wipes. 

[0032] «. In a preferred embodiment of the present invention the liquid composition (preferably comprising water as a 
major constituent) comprises a disinfecting component comprising an antimicrobial compound, preferably an essential 
oil or an active thereof, and a bleach, preferably a peroxygen bleach. Disinfecting wipes comprising such a liquid 
composition provide effective disinfecting performance on a surface while being safe to the surface treated. 
30 [0033] By "effective disinfecting performance" it is meant herein that the disinfecting wipes of the present invention 
allow significant reduction in the amount of bacteria on an infected surface. Indeed, effective disinfecting may be ob- 
tained on various micro-organisms including Gram positive bacteria like Staphylococcus aureus, and Gram negative 
bacteria like Pseudomonas aeruginosa, as well as on more resistant micro-organisms like fungi (e.g., Candida albicans) 
present on infected surfaces. 

35 [0034] Another advantage of the disinfecting wipes according to the present invention is that besides the disinfecting 
properties delivered, good cleaning is also provided as the disinfecting polar phase may further comprise surfactants 
and/or solvents. 

[0035] An essential element of such disinfecting liquid compositions is an antimicrobial compound typically selected 
from the group consisting of an essential oil and an active thereof, paraben (e.g., methyl paraben, ethyl paraben), 
40 glutaraldehyde and mixtures thereof. Essential oils or actives thereof are the preferred antimicrobial compounds to be 
used herein. 

[0036] Suitable essential oils or actives thereof to be used herein are those essential oils which exhibit antimicrobial 
activity and more particularly antibacterial activity. By "actives of essential oils" it is meant herein any ingredient of 
essential oils that exhibits antimicrobial/antibacterial activity. A further advantage of said essential oils and actives 
45 hereof is that they impart pleasant odour to the disinfecting wipes according to the present invention without the need 
of adding a perfume. Indeed, the disinfecting wipes according to the present invention deliver not only excellent disin- 
fecting performance on infected surfaces but also good scent. 

[0037] Such essential oils include, but are not limited to, those obtained from thyme, lemongrass, citrus, lemons, 
oranges, anise, clove, aniseed, cinnamon, geranium, roses, mint, lavender, citronella, eucalyptus, peppermint, cam- 

50 phor, sandalwood and cedar and mixtures thereof. Actives of essential oils to be used herein include, but are not limited 
to, thymol (present for example in thyme), eugenol (present for example in cinnamon and clove), menthol (present for 
example in mint), geraniol (present for example in geranium and rose), verbenone (present for example in vervain), 
eucalyptol and pinocarvone (present in eucalyptus), cedrol (present for example in cedar), anethol (present for example 
in anise), carvacrol, hinokitiol, berberine, terpineol, limonene, methyl salycilate and mixtures thereof. Preferred actives 

55 of essential oils to be used herein are thymol, eugenol, verbenone, eucalyptol, carvacrol, limonene and/or geraniol. 
Thymol may be commercially available for example from Aldrich, eugenol may be commercially available for example 
from Sigma, Systems - Bioindustries (SBI) - Manheimer Inc. 

[0038] Typically, the antimicrobial compound or mixtures thereof will be present in the liquid" composition at a level 
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c°«on 01 % ,0 5% ' Preferabl/ ,r ° m 0 001 % 10 3% ' ^ pref " ab * <™ 0-O0 5% to 1 %, by weight of Iiquid 

oxygen bleach. The presence of ^ 2 he peZen^S 7th J*. " We " 38 any ^ 
invention contribute to the disinfecting propertied oTthe wTpe! , ' ' * - d ' S,nfeC,,n9 W, ' PeS ° f the present 

a.Ka.i metal hypoha.ites .taSS^^C^P^^i; J J' 0 ^— as we,, as 
So— ^ 

genie and inorganic peroxtfes and/or hydroperoxides" SZJj^SST^ ' PefCarbOXy,iC "** * 

Zsi,^ 

E2 oSr ZS^^^%^ te ^ ■ TVPicaily, the sur- 

preferabfy from 0.01 % to mLd more pr^XZ^^ ^ * * ** ™ ' M ^ phase ' 

KLlfn^ 

be used herein are the amphoteric and/or SmJSSSSSST^ to 
En !££ an? R f erS |y e l ° ^ USed hereh inC,Ude amine oxi ** - *e formu,a RiR2 R 3 NO 

invention are amine oxides of S^a^wSS^^^^ ,0 U-ad aCCOrdin9 <° the P resent 

atoms, preferably from 6 to 20 more preferablvlJ ?a to m « V , hy J~ arbon chain havi "9 '™ 1 to 30 carbon 
independently substituted anSSSEEi^ 8 * 12 ' 8nd Wherein *«* R3are 

preferably from 1 to 3 carbon ^T^rll^e T^ZXZTX^ ' ? i ^ 
unsubstituted, linear or branched hydrocarbon chain q.LhlTlV 7% V 6 3 saturated - substituted or 
blend C 8 -C 10 amine oxides as well as C r ° XldeS f ° f USe nerein are for insta ™e natural 

preferred herein as CdX^ ^fiSSHSTSS? ^ ^ **" ° XidSS are 

the disinfecting wipes herein 9 Perf ° rmanCe and ,urther P artl <W to the disinfecting properties of 

f^e^T^ b f 0th ^ ^ hydrophi ' iC « 

R 1 -N+(R 2 )(R 3 )R 4 x- 

hydrops group ana I, typea.y an S»SZ 1^ „ „7? l °' n "' B Ca ' i °" lc "'"^ atom <° *• 
Moms; and X la ft. hydriphifc „™ZS ^ iaSlb^^ ' T"" e0 " Blnin9 <™" » "> ca*on 

[0050] nu*a,™,e, due to ft. * acion pM. „ M id Main. „ sulpho p eteh . 8urt „ 
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suitable for the cleaning of delicate surfaces, e.g., hard surfaces in contact with food and/or babies. Betaine and sul- 
phobetaine surfactants are also extremely mild to the skin and/or surfaces to be treated. 

[0051] Suitable betaine and sulphobetaine surfactants to be used herein are the betaine/sulphobetaine and betaine- 
like detergents wherein the molecule contains both basic and acidic groups which form an inner salt giving the molecule 
5 both cationic and anionic hydrophilic groups over a broad range of pH values. Some common examples of these 
detergents are described in U.S. Pat. Nos. 2,082,275, 2,702,279 and 2,255,082, incorporated herein by reference. 
Preferred betaine and sulphobetaine surfactants herein are according to the formula 

R 2 
I 

R1 - N+ - (CH 2 ) n - Y- 

I . 
R3 

20 

wherein R 1 is a hydrocarbon chain containing from 1 to 24 carbon atoms, preferably from 8 to 1 8, more preferably from 
12 to 14, wherein R 2 and R 3 are hydrocarbon chains containing from 1 to 3 carbon atoms, preferably 1 carbon atom, 
wherein n is an integer from 1 to 1 0, preferably from 1 to 6, more preferably is 1 , Y is selected from the group consisting 
of carboxyl and sulfonyl radicals and wherein the sum of R 1 , R 2 and R 3 hydrocarbon chains is from 14 to 24 carbon 

25 atoms, or mixtures thereof. 

[0052] Examples of particularly suitable betaine surfactants include C 12 -C 18 alkyl dimethyl betaine such as coconut- 
betaine and C 10 -C 16 alkyl dimethyl betaine such as laurylbetaine. Coconutbetaine is commercially available from Sep- 
pic under the trade name of Ampnyl 265". Laurylbetaine is commercially available from Albright & Wilson under the 
trade name Empigen BB/L". 

30 [0053] Other specific zwitterionic surfactants have the generic formulas: 

R 1 -C(0)-N(R 2 )-(C(R 3 ) 2 ) n -N(R 2 ) 2 (+) -(C(R 3 ) 2 ) n -S0 3 ( ' ) ; 

35 or 

R 1 -C(0)-N(R 2 )-(C(R 3 ) 2 ) n -N(R 2 ) 2 (+) -(C(R 3 ) 2 ) n -COO ( - ) 

40 wherein each R 1 is a hydrocarbon, e.g. an alkyl group containing from 8 up to 20, preferably up to 18, more preferably 
up to 16 carbon atoms, each R 2 is either a hydrogen (when attached to the amido nitrogen), short chain alkyl or 
substituted alkyl containing from 1 to 4 carbon atoms, preferably groups selected from the group consisting of methyl, 
ethyl, propyl, hydroxy substituted ethyl or propyl and mixtures thereof, preferably methyl, each R 3 is selected from the 
group consisting of hydrogen and hydroxy groups and each n is a number from 1 to 4, preferably from 2 to 3, more 

45 preferably 3, with no more than one hydroxy group in any (C(R 3 ) 2 ) moiety. The R 1 groups can be branched and/or 
unsaturated. The R 2 groups can also be connected to form ring structures. A surfactant of this type is a C 10 -C 14 fatty 
acylamidopropylene-(hydroxypropylene)sulfobetaine that is available from the Sherex Company under the trade name 
"Varion CAS sulfobetaine". 

[0054] Suitable nonionic surfactants to be used herein are fatty alcohol ethoxylates and/or propoxylates which are 
50 commercially available with a variety of fatty alcohol chain lengths and a variety of ethoxylation degrees. Indeed, the 
HLB values of such alkoxylated nonionic surfactants depend essentially on the chain length of the fatty alcohol, the 
nature of the alkoxylation and the degree of alkoxylation. Surfactant catalogues are available which list a number of 
surfactants, including nonionics, together with their respective HLB values. 

[0055] Particularly suitable for use herein as nonionic surfactants are the hydrophobic nonionic surfactants having 
55 an HLB (hydrophilic-lipophilic balance) below 16 and more preferably below 15. Those hydrophobic nonionic sur- 
factants have been found to provide good grease cutting properties. 

[0056] Preferred nonionic surfactants for use herein are nonionic surfactants according to the formula RO-(C 2 H 4 0) 
n(C 3 H 6 0) m H, wherein R is a C 6 to C^ alkyl chain or a C 6 to C 28 alkyl benzene chain, and wherein n+m is from 0 to 
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20 and n is from 0 to 15 and m is from 0 to 20, preferably n+m is from 1 to 15 and, n and m are from 0 5 to 15 more 
p eferab* n + m ,s from 1 to 10 and, n and m are from 0 to 10. The preferred R chains for use hereTn are the i ,o C ! 
alkyl chains. Accordingly, suitable hydrophobic nonionic surfactants for use herein are Dobanol R 9 1-2 £ (HL* V 
R is a mixture of C 9 and C„ alkyl chains, n is 2.5 and m is 0), or Lutenso. R T03 (HLB=8; R is a C13 alkyl chains n is 

(HLB= 7,7, R ,s in the range of C 12 to C 1S alkyl chain length, n is 3 and m is 0), or Dobanol R 23-3 (HLB=8 1 • R 
is a mixture of. C 12 and C 13 alkyl chains, n is 3 and m is 0), or Dobanol R 23-2 (HLB=6.2; R is a mixture of C ,^nd C 

25 7 lii^fS m J ,1 ' ' S 3 mmUre ° f ° 12 and C « alk V' chai "s, n is 6.5 and m is 0), or Dobanol R 
t ( ^ ' ^ 3 mlXtUre ° f ° 12 and ° 15 alkyl Chains ' n is 7 and m is °). °r Dobanol R 91-5 (HLB-11 6- R fe a 
mocture of C| and C„ alkyl chains, n is 5 and m is 0), or Dobanol R 91 -6 (HLB=12.5; R is a mixture of SndC alll 

Do^"^ alk V chains, S 

hfrcT n k Vt Z « ' 3 miXlUr9 °' ° 9 10 C " alkyl chains > " ^ 10 and m is 0), or mixtures thereof Preferred 

R 23 2 or ESE?£ fn ' " f"^ ^ " LU,enS °' R A ° 3 ' ° r ^ R 25L3 ' or Doban °' * 23-3 or Dobanol ■ 
* t f ' ° r miXtUreS there ° f - D0ban0lR surfa «=tants are commercially available from SHELL Luten 

STcS I CA C RB n SE are C ° mmerCia,,y aV8ilable ^ BASF 3nd ^ Ter9it0 ' R SUrfaCtanlS « -mmercNry aSletm 
[0057] Suitable anionic surfactants to be used herein include water soluble salts or acids of the formula ROSO,M 
wherein R ,s preferably a C 6 -C 24 hydrocarbyl, preferab.y an alkyl or hydroxyalky. having a C 8 -cT* Z^ 
more preferably a C 8 -C 18 alkyl or hydroxyalkyl, and M is H or a cation, e.g., an alkali met* ca?ion (e c ^ soium 

and quaternary ammonium cations, such as tetramethyl-ammonium and dimethyl piperdinium cations and quUmar^ 
an m dT i re) Ca,,0nS fr0m a ' kylamineS such as *^ famine, a^ErSS: 

S>™?lc°™ SUit3bl8 3ni °? iC SUrfactan,s 10 be used herein delude alkyWiphenylether-sulphonates and alkyl-car- 

s^ed^molm'L 8 ; T ^ inC ' Ude 831,8 (inC ' Udin9 ' '° r eXample " SOdium ' P° la ' sium - and 
substituted ammonium salts such as mono-, di- and triethanolamine salts) of soap, C 9 - C20 linear alkylbenzenesul- 

fonates, primary or secondary alkanesulfonates, C 8 -C 24 olefinsulfonates, sulfonate fpolyca rtajfc SI d» 

s ^roSTJ c e rs? p ;t r, earth metei ci,ra,es - ■*■ as described 

52 2 Z 8 24 alk y | P° | y9lycolethersulfates (containing up to 10 moles of ethylene oxideV alkyl ester 
sulfonates such as C 14 . ie methyl ester sulfonates; acyl g V cerol suKonates, fatty oleyl glycerol sulfatef alM pheno 

252? 3? ' P3r3ffin 8Ul,0n3,e8 ' 3lky ' ph0Spha,9S ' donates such as the acyl isethiona es SS 

taurates, alkyl succnamates and sulfosuccinates, monoesters of sulfosuccinate (especially satuLed and uniS 
C 12 -C l8 monoesters) diesters of sulfosuccinate (especially saturated and unsaturated C 6 C 14 dfeste^«Sf!^ 

^Sm^S^TT Prim « ary a, ^r ,fa,e8 ' alky ' P0,y9th0X y ca *^ a tes such as those of the fonZ 
RO(CH 2 CH 2 0) k CH 2 COO-M + where.n R is a Ca-C^ alkyl, k is an integer from 0 to 10, and M is a soluble salt-formina 
ca^on. Res,n and. and hydrogenated resin acids are also suitable, such as rosin, hyd ogenatedrS an^ kes nTds 
and hydrogenated resm acids present in or derived from tall oil. Further examples are given in ^e^£^£ 

23 ^re^ZZ C^) ' * ^ * ^ - ^ * 58 thr0U9h COlUmn ^ ^ 

E 5 to 1 0 n, a e nH a !n? infe ? 9 h P r' 3r Ph3 f aCCOrdin9 ,0 th9 preS9nt inV9n,ion has a P H of <™ 1 t° 12. Preferably 
from 1.5 to 10, and more preferably from 2 to 9. The pH can be adjusted by using alkalinizing agents or acidifvina 

TT tT P H 6S ° f a '!: 3liniZin9 39entS are a,kali metal hydroxides ' such ^ Potassium anZ ^Z Z^ £ 

sirar^r^^d^ 

[0061] Solvents may be present in the liquid composition according to the present invention These solvents will 
advantageous y, give an enhanced cleaning to the disinfecting wipes of the present inventbn ^ Suitable solve n s tor 
incorporation herein include propylene gtycol derivatives such as n-butoxypropanol or n4,SSSwrSS Ja 
ter-soluble CARBITOL, solvents or water-soluble CELLOSOLVE, solvent Water-solubk TaW^ S^sZ 
compounds of the 2-(2-alkoxyethoxy)e.hanol ctess wherein the alkoxy group is derK,ed 1*^^^" 
^Ts^T 50 ^ ^'T " *< 2 ^**°xy)^ol also known as butyl carbitol. V^-SL csZi 
OLVE solvents are compounds of the 2-alkoxyethoxyethanol class, with 2-butoxyethoxyethanol being preferred Oher 
surtable stents are benzyl alcohol, methanol, e.hanol, isopropy. alcohol and diolslch » 
and 2,2,4-tnmethyM ,3-pentanedio. and mixture thereof. Preferred solvents for use herein are n-butoxypfoXC 
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nol, butyl carbitol, and mixtures thereof. A most preferred solvent for use herein is butyl carbitol. 
[0062] The liquid composition may further comprise other optional ingredients including radical scavengers, chelating 
agents, thickeners, builders, buffers, stabilizers, bleach activators, soil suspenders, dye transfer agents, brighteners, 
anti dusting agents, enzymes, dispersant, dye transfer inhibitors, pigments, perfumes, and dyes and the like. 

s [0063] Suitable radical scavengers for use herein include the well-known substituted mono and di hydroxy benzenes 
and derivatives thereof, alkyl- and aryl carboxylates and mixtures thereof. Preferred radical scavengers for use herein 
include di-tert-butyl hydroxy toluene (BHT), p-hydroxy-toluene, hydroquinone (HQ), di-tert-butyl hydroquinone (DTB- 
HQ), mono-tert-butyl hydroquinone (MTBHQ), tert-butyl-hydroxy anysole, p-hydroxy-anysol, benzoic acid, 2,5-dihy- 
droxy benzoic acid, 2,5-dihydroxyterephtalic acid, toluic acid, catechol, t-buty I catechol, 4-allyl-catechol, 4-acetyl cat- 

10 echo!, 2-methoxy-phenol, 2-ethoxy-phenol, 2-methoxy-4-(2-propenyl)phenol, 3,4-dihydroxy benzaldehyde, 2,3-dihy- 
droxy benzaldehyde, benzylamine, 1 ,1,3-tris(2-methyl-4-hydroxy-5-t-butylphenyl) butane, tert-butyl-hydroxy-anyline, 
p-hydroxy anyline as well as n-propyl-gallate. Highly preferred for use herein is di-tert-butyl hydroxy toluene, which is 
for example commercially available from SHELL under the trade name IONOL CP". 

[0064] Typically, the radical scavenger, or a mixture thereof, is present in the liquid composition up to a level of 5% 
75 by weight, preferably from 0.001 % to 3% by weight, and more preferably from 0.001% to 1 .5%. 

[0065] Suitable chelating agents to be used herein may be any chelating agent known to those skilled in the art such 
as the ones selected from the group consisting of phosphonate chelating agents, amino carboxylate chelating agents 
or other carboxylate chelating agents, or polyf unctionalty-substituted aromatic chelating agents and mixtures thereof. 
[0066] Such phosphonate chelating agents may include etidronic acid (1-hydroxyethylidene-bisphosphonic acid or 
20 HEDP) as well as amino phosphonate compounds, including amino alkylene poly (alkylene phosphonate), alkali metal 
ethane 1 -hydroxy diphosphonates, nitrilotrimethylene phosphonates, ethylene diamine tetra methylene phosphonates, 
and diethylene triamine penta methylene phosphonates. The phosphonate compounds may be present either in their ^ 
acid form or as salts of different cations on some or all of their acid functionalities. Preferred phosphonate chelating 
agents to be used herein are diethylene triamine penta methylene phosphonates. Such phosphonate chelating agents 
25 are commercially available from Monsanto under the trade name DEQUEST. 

[0067] Polyfunctionally-substituted aromatic chelating agents may also be useful herein. See U.S. Patent 3,81 2,044, 
issued May 21, 1974, to Connor et al. Preferred compounds of this type in acid form are dihydroxydisulfobenzenes 
such as 1 ,2-dihydroxy -3,5-disulfobenzene. 

[0068] A preferred biodegradable chelating agent for use herein is ethylene diamine N,N'- disuccinic acid, or alkali 
so metal, or alkaline earth, ammonium or substitutes ammonium salts thereof or mixtures thereof. Ethylenediamine N,N*- 
disuccinic acids, especially the (S,S) isomer have been extensively described in US patent 4, 704, 233, November 3, 
1987 to Hartman and Perkins. Ethylenediamine N.N'-disuccinic acid is, for instance, commercially available under the 
tradename ssEDDS, from Palmer Research Laboratories. 

[0069] Suitable amino carboxylate chelating agents useful herein include ethylene diamine tetra acetate, diethylene 
35 triamine pentaacetate, diethylene triamine pentaacetate (DTPA), N-hydroxyethylethylenediamine triacetate, nitrilotri- 
acetate, ethylenediamine tetraproprionate, triethylenetetraaminehexa-acetate, ethanoldiglycine, propylene diamine 
tetracetic acid (PDTA) and methyl glycine di-acetic acid (MGDA), both in their acid form, or in their alkali metal, am- 
monium, and substituted ammonium salt forms. Particularly suitable to be used herein are diethylene triamine penta 
acetic acid (DTPA), propylene diamine tetracetic acid (PDTA) which is, for instance, commercially available from BASF 
40 under the trade name Trilon FS, and methyl glycine di-acetic acid (MGDA). 

[0070] Further carboxylate chelating agents to be used herein includes malonic acid, salicylic acid, glycine, aspartic 
acid, glutamic acid, dipicolinic acid and derivatives thereof, or mixtures thereof. 

[0071] Typically, the chelating agent, or a mixture thereof, is present in the liquid composition at a level of from 0.001 
% to 5% by weight, preferably from 0.001% to 3% by weight and more preferably from 0.001 % to 1 .5%. 

45 [0072] The disinfecting wipes according to the present invention are suitable for disinfecting various surfaces includ- 
ing animate surfaces (e.g. human skin) as well as inanimate surfaces including any hard-surfaces. 
[0073] Other water-soluble or dispersible materials that can be present in the liquid composition include thickeners 
and viscosity modifiers. Suitable thickeners and viscosity modifiers include polyacrylic and hydrophobically modified 
polyacrylic resins such as Carbopol and Pemulen, starches such as corn starch, potato starch, tapioca, gums such as 

so guar gum, gum arabic, cellulose ethers such as hydroxypropyl cellulose, hydroxyethyl cellulose, carboxymethyl cellu- 
lose, and the like. These thickeners and viscosity modifiers will typically be included in a concentration in the range of 
from about 0.05 to about 0.5% of the liquid composition. 

[0074] Again, where water is a major constituent of the liquid composition, water-soluble or dispersible materials that 
can be present in the internal phase include pofycationic polymers to provide steric stabilization at the polar phase- 
55 lipid phase interface and nonionic polymers that also stabilize the emulsion. Suitable polycationic polymers include 
Reten 201, Kymene® 557H and Acco 711. Suitable nonionic polymers include polyethylene glycols (PEG) such as 
Carbowax and poly (propylene glycol) butyl ether. These polycationic and nonionic polymers will typically be included 
in a concentration in the range of from about 0.05 to about 1 .0% of the liquid composition.. 
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52wL h K C ° 9 V present invention - for wet wiPs application designed specifically for use on the human skin 
such as baby wipes, the compos,t,on may be aqueous, alcohol based or an emulsion, either a wa.er-in-oil or an oiMn 

rZf r V 9 composition of actives and from 50% to 98% water, preferably de-bnised or distSled 

aqueo7 s Xse 0mPOn ' ***** ^ * 2 ° % P "~ nt h ,hS ° H PhaSe and the remainder a ' e presenUn 

i CCOrdin9 * * e pr ? ent invention ,he wet w ipes are provided with an emulsion composition comprising a oil 
phase in the range of 1% to 20%, preferably 2% to 10% by weight of the composition. Advantageous* Zoi Zed 

jSTiVrT ° m n K? ra ' reS ° UrC6S SUCh 35 fr ° m V69etable or animal oils or ™y b. synthetic o any mixtures 
thereof. Suitable vegetable and animal oils for use herein include waxes such as beeswax, lanolin cZeZ aS Z 
such a. glycerine .esters and glycerine ethers, fatty acid alcohols, fatty acid esters and fatty acid e he sS 
and capnc t glycerides and oc.ylpalmitate. Suitable mineral oils include petroleum based oils such as paraSfn and 
petroteum jelly. Synthetic oils for use herein include ethylenic polymers for example polyethylene wax or silicone tased 
oris Suitable s.licon oils include potydime.hylsi.oxanes. volatile cyclomethicones, dilthLnoHZsfe^aS 
amino, and phenyl derivatives of siloxanes and mixtures thereof. Examples include dimethicone (Dow SmSq % 
Fluids) cyc.omethicone and dimethfconol (Dow Coming 140! Fluid), cetyl dimethicone (Dow Corning 2502 FluidT 
dime h.cone and trimethylsiloxysilicate (Dow Corning 593 Fluid), cyclomethicone (Dow Corning STSs Z S 
Fluid), phenyl trimethicone (Dow Coming 556 Fluid), or combinations thereof 

[0077] The oil-in-water emulsions typically require emulsifying agents. The emulsifying agents which may be used 
. Mhj present ,nvent,on are preferably capable of primary emulsiflcation of oil-in-water emulsions. The ellsS 
agent ,s present in the range of 0.02% .0 5.0% preferably 0.02% to 3.0%. by weight of the composrtion * ° 

ScioXTacXtr,^ 

of C10 C30 alkyl acrylates and one or more monomers of acrylic acid, methylacrylic acid or one of their simple esters 
cross linked with an ally, ether of sucrose or an ally! ether of pentaeiythrrtol. The emulsifying age wh bh are thus 
useful ,n the present invention include Ceteareth-12, Ceteare.h-20 or Pemulen TR1 and TR2 iSSmXSl e rom 
B F. Goodrich company of the USA. However, other known emulsifying agents such as ethoxylated Z atoloT 
glycerine esters of fatty acids, soaps, sugar derived agents are also suitable for use herein (Sn TeSmSna 
agents include those disclosed in detail in EP-A-328 355. emulsifying 
[0079] According to the present invention the composition may comprise a stability agent or preservative Stabilitv 
agents suitable for use herein include phenoxyethano. preferab* present in the range of from 0 1^1 0% sodium 
benzoate potassium sorbate, methylparaben, propylparaben, ethylparaben, butylparaben, senium benzoate do as 
S£2L SESST Chl ° r f 6 ' "? diSOdjUm Salt eth ^ nediamine tetraaciJic acid 

EDTA) or other EDTA salts (sequestrenes). Sequestrene is a series of complexing agents and metal complexes aeneS 

sssssrssK-* — M 01 — ■ — * in 

[0080] The composition of the present invention may further comprise from 0.02% to 5.0% by weight of said com- 
position of an emollient or moisturiser. Preferably the emollient is water soluble and inc.udes polyiydTalcohoL suTh 
as propylene glycol, glycerin, and also water soluble lanolin derivatives 

SSEi ; n fh preparin 9 wet wipe P roducts ^ding to the present invention, the composition is applied to at least one 
P rZll IT UbStra,e materia '- The composition «" be applied at any time during^ manufacture o the we, wtoe 
Preferabrythecomposit.on can be applied to the substrate after the substrate has been dried Any variety of aopHcTn 

nclude spraymg pnnting, (e.g. flexographic printing), coating (e.g. gravure coating or fbod coating) extrusion wheX 

2nS2? , I t J r ° U9h tUbSS ln C ° n,aCt Wlth ,he SUbSlra,e Whi ' St the * ubstrate Passes acr^netbe or 
tT n Z » * , , h eS9 t aPP Ca,l ° n ,eChniqUeS ' F ° r 9Xample Spra >" n 9 ,he imposition on a rotating surface sue as 
calender roll that then transfers the composition to the surface of the substrate. The composition can be arttod farther 
toonesurtaceof,hesubstrateorbo,hsurtaces, P referab,ybo^^ 

[0082] The composition can also be applied uniformly or non uniformly to the surfaces of the substrate Bv non 

the IZ TJT ^ f0 [ 9XamP,e am ° Unt ' Panem 01 diStribU,i ° n ° f ,h9 comp ° siti °" can vary oler tie urt^ceo" 
he substrate For example some of the surface of the substrate can have greater or lesser amounts of coTpSon 

1m nr c ? t , , L, 6 W ' PeS - The composi,ion is l yP ical| y a PP'ied in an amount of from about 0 5 g to 10 q 2 
gmm of substrate, preferably from 1 .0 g to 5 g per gram of substrate, most preferably from 2 g to 4 g per'gram ol £ 

EH!!? Pre , ferably ' tbe ^P 08 ' 100 can be a PP |ied to the substrate at any point after it has been dried For example 
the composition can be applied to the substrate prior to calendering or after calendering and prior ,0 being wound up 
onto a parent roll. Typ,ca.ly, the application will be carried out on a substrate unwound from a roll having a wSth equal 
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to,a substantial number of wipes it is intended to produce. The substrate with the composition applied thereto is then 
subsequently perforated utilizing standard techniques such as in order to produce the desired perforation line. 

EXAMPLE I 

A) Carrier Preparation 

[0084] The carrier is a air laid nonwoven substrate comprising 70% pulp, 15% PET and 15% latex. The substrate 
has a basis weight of 73g/m 2 . 

B) Liquid composition Preparation 

[0085] A liquid composition is prepared from the ingredients shown in Table I. 

Table I 



Ingredients: 


Percentage 


Distilled Water 


87 


Salicylic acid 


0.03 


Hydrogen Peroxide 


1.0 


Ethanol 


9.4 


C-12 Amine Oxide 


0.4 


Geraniol 


0.04 


Thymol 


0.025 


Citric acid 


0.07 


Glycol butyl ether 


1.4 







[0086] To formulate the composition all the components are mixed together and then heated to 140°F (45.8°C). 
C) Applying the liquid composition to the Carrier 

[0087] The liquid composition prepared in step B is applied to the carrier by spraying. 3.25g of lotion per gram of 
substrate material is applied to the carrier. 

[0088] The coated carrier is then perforated, folded and stacked. The stack is then sealed to yield finished product 
wipe. 



Examples 


Sample 


REF 


REF 


9 


4 


1 


3 


Bonded area length (mm) 


0.8 


1.0 


0.8 


0.8 


0.8 


0.8 


Primary slit length (mm) 


4 


3 


4 


6.4 


3.9 


6.5 


Secondary slit length (mm) 






1.3 


1.5 


1.4 


1.3 


No. bonded areas 


1 


1 


5 


5 


2 


4 


No. primary slits 


1 


1 


1 


1 


1 


1 


No. secondary slits 






4 


4 


1 


3 


Ratio of total slit length 


5 


3 


9.2:4 


3.1 


3.3 


3.25 


Tensile strength (N/inch) 


1.8 


2.5 


2.9 


2.3 


1.6 


1.65 


No. of patterns 


1 


1 


1 


1 


1 


1 


No. of repeat patterns per perforation line 


35 


42 


13 


10 


25 


12 
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Claims 

1. A sheet of material (1), said sheet comprising at least one a traverse perforation line (20), said perforation line 
(20) having at least one first repeating pattern (21), characterized in that each of said repeating patterns (21) has 
at least one primary perforation slit (22), at least one secondary perforation slit (23) and at least 2 bonded areas 
(24), wherein the length ratio of said primary perforation slit (22) to said secondary perforation slit (23) is from 100: 
1 to 1 .5: 1 and wherein the ratio of the total length of said bonded areas (24) to the total length of said primary (22) 
and secondary (23) perforation slits along said perforation line (20) is from 1:1 to 1 :6. 

2. A sheet of material (1 ) according to claim 1 , wherein said length ratio of said primary perforation slit (22) to said 
secondary perforation slit (23) as from 50: 1 to 2: 1 . 

3. A sheet of material (1 ) according to any one of the preceding claims, wherein said ratio of the total bonded area 
(24) to the total length of the perforation slits along said perforation line (20) is from 1 :1 5 to 1:4. 

4. A sheet of material (1 ) according to any one of the preceding claims, wherein the length of said primary perforation 
slit (22) is from 3 mm to 10 mm, the length of said secondary perforation slit (23) is from 0.5 mm to 2.5 mm, and 
the length of said bonded area (24) is from 0.5 mm to 10 mm. 

5. A sheet of material (1 ) according to any one of the preceding claims, wherein the length of said primary perforation 
slit (22) is from 3 mm to 8 mm, the length of said secondary perforation slit (23) is from 1 mm to 2 mm and the 
length of said bonded area (24) is from 0.5 mm to 3 mm. 

6. A sheet of material (1 ) according to any one of the preceding claims, wherein said perforation line (20) has a tensile 
strength of from 0.7N/inch to 5N/inch. 

7. A sheet of material (1 ) according to claim 6, wherein said perforation line (20) has a tensile strength of from 1 N/ 
inch to 4 5N/inch. 

8. A sheet of material (1 ) according to any one of the preceding claims, wherein said repeating pattern (21 ) comprises 
at least 1 of said primary perforation slits (22), at least 4 of said secondary perforation slits (23) and at least 5 of 
said bonded areas (24). 

9. A sheet of material (1 ) according to any one of the preceding claims, wherein said material is an airlaid nonwoven, 
comprising hydrophilic and hydrophobic fibres. 

10. A sheet of material (1 ) according to any one of the preceding claims, wherein said sheet comprises from 0.5g to 
1 0g per gram of material of a liquid composition. 
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